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WHAT IS CLAIMED IS: 



r A floating-point unit (FPU) configurable to perform floating-point 
operations, composing: 

an operand processing section operative to, for each floating-point 
operation, receive aM process one or more input operands to provide a preliminary result; 
and 

an operai^d flush section coupled to the operand processing section and 

operative to 

detennine whether the preliminary result falls within one of a 
plurality of ranges of values, and 

set the pr^iminary result to one of a plurality of set values if the 
preliminary result falls witmn one of the plurality of ranges of values. 

2. The FPU of claim 1, yherein the operand flush section is operative to 
set the preliminary result to. one of two set values if it falls within one of two ranges of 
values. 

3. The FPU of claim 2,wherein\ first range of values includes values 
greater than zero and less than half of a minimunwiormalized floating-point number, or 0 
< y < aniin/2, and wherein a second range of values mcludes values equal to or greater than 
half of the minimum normalized floating-point numbOf and less than the minimum 
normalized floating-point number, or aniin/2 ^ y < amin- 

4. The FPU of claim 3, wherein the prelimin^ result is set to zero if it 
falls within the first range of values and to the minimum nomi^lized floating-point 
number, amin? if it falls within the second range of values. 

5. The FPU of claim 1, wherein the plurality of range\are selected such 
that a determination of whether the preliminary result falls within one o^tho ranges can 
be performed by checking an exponent of the preliminary result. 
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1 6. The FPU of claim 1, wherein the plurahty of ranges are defined by a set 

2 of threshold values mat are related by factors of two. 

1 7. TheVPU of claim 1, wherein the plurality of ranges cover 

2 denormalized floating-Aoint numbers between zero and a minimum normalized floating- 

3 point number, amin. \ 

1 8. The FPlAof claim 1, and operable to perform a reciprocal operation. 

1 9. A floating-pbint unit (FPU) configurable to perform floating-point 

2 operations, comprising: \ 

3 a mantissa processing section operative to, for each floating-point 

4 operation, \ 

5 receive and prCK:ess one or more mantissas for one or more input 

6 operands to provide a preliminasry result mantissa, 

7 set the preliminar\result mantissa to a first mantissa value if a 

8 result of a floating-point operation Is within a first range of values, and 

9 set the preliminary resWt mantissa to a second mantissa value if the 

10 result is within a second range of valueV and 

11 an exponent processing section coupled to the mantissa processing unit 

12 and operative to \ 

13 receive eind process one or mote exponents for the one or more 

14 input operands to provide a preliminary result exponent, 

15 set the preliminary result exponeAto a first exponent value if the 

16 result is within the first range of values, and \ 

1 7 set the preliminary result exponent to\ second exponent value if 

1 8 the result is within the second range of values. \ 

1 10. The FPU ofclaim 9, wherein \ 

2 the first range of values includes values greater than zero and less than a 

3 first threshold value defined as half of a minimum normalized floatingpoint number, or 0 

4 < y < amin/2, and \ 
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^XJ^ the second range of values includes values equal to or greater than the first 
threshold value and less than a second threshold value defined as the minimum 
normalized floatingpoint number, or amin/2 ^y< amin- 



1 1 . The FPU of claim 9, wherein combination of the first mantissa and 
exponent values representsVzero, and wherein the combination of the second mantissa and 
exponent values represents the minimum normalized floating-point number, amin. 

12. The FPU of cmim 9, wherein a determination of whether the result is 
within the first or second range of vl^lues is performed by checking the preliminary result 
exponent. 

13. A floating-point unit (^U) configurable to perform floating-point 
operations, comprising: 

a mantissa processing section (imperative to, for each floating-point 
operation, _ ^ 

receive and process one or Aiore mantissas for one or more input 
operands to provide a preliminary result marmssa, and 

set the preliminary result mantisfea to one of a plurality of possible 
mantissa values if a result of a floating-point opei^tion falls within one of a 
plurality of ranges of values; and 

an exponent processing section coupled to th^Spiantissa processing unit 
and operative to 

receive and process one or more exponent^for the one or more 
input operands to provide a preliminary result exponent, anc 

set the preliminary result exponent to one of a Jdurality of possible 
exponent values if the result falls within one of the plurality of nmges of values. 



14. The FPU of claim 13, wherein the preliminary result mantissa and the 
preliminary result exponent are each set to one of two possible values depending on 
whether the result falls within one of two ranges of values. 
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1 Jh^S^ 1 ^ *\ FPU of claim 1 3 , wherein the plurality of ranges of values are 

2 selectda such that adetermination on whether the result falls within one of the ranges can 

3 be made by checkingvthe preliminary result exponent against one or more exponent 

4 comparison values. \ 

1 16. A floatmg-point unit (FPU) configurable to perform arithmetic 

2 operations, comprising: \ 

3 an exponent processing unit operative to receive and process one or more 

4 exponents for one or more input W»erands for each arithmetic operation to provide a 

5 preliminary result exponent partialW indicative of a result of an arithmetic operation; and 

6 an exponent flush imrt coupled to the exponent processing unit, the 

7 exponent flush unit operative to ^ 

8 receive and compare the preliminary result exponent to at least one 

9 exponent comparison value, and \ 

10 set the preliminary result exponent to one of a set of possible 

1 1 exponent set values based on _results\>f the comparison between the preliminary 

12 result exponent and the at least one exponent comparison value. 

1 17. The FPU of claim 16, wherein the preliminary result exponent is 

2 compared to one exponent comparison value, EminX 1 , that is equal to one less that an 

3 exponent value, Emin, for a minimum normalized flowing-point number. 

1 18. The FPU of claim 17, wherein the preliminary result exponent is set to 

2 Emin if it is equal to the exponent comparison value of EmiV- 1 • 

1 19. The FPU of claim 17, wherein the preliminary result exponent is set to 

2 an exponent value for zero if it is less than the exponent comparison value of Emin - 1- 

1 20. A floating-point processor comprising: \ 

2 a memory unit operative to store instructions; \ 

3 an instruction dispatch unit operative to retrieve instructionis from the 

4 memory unit; and \ 

5 a floating-point unit (FPU) coupled to the instruction dispatoh imit and 

6 operative to perform a floating-point operation on one or more input operandi to provide 
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^ a-preliminary result, wherein the prehminary result is flushed to zero if it falls within a 

8 firslvrange of values and set to a set value if it falls within a second range of values. 

1 \ 21. The floating-point processor of claim 20, wherein 

2 \ the first range of values includes values greater than zero and less than half 

3 of a minimuin normalized floating-point niunber, or 0 < y < amin/2, and 

4 the second range of values includes values equal to or greater than half of 

5 the minimum nomialized floating-point number and less than the minimum normalized 

6 floating-point number, or aniin/2 ^ y < 

1 22. The floating-point processor of claim 20, wherein a determination on 

2 whether the preliminary rekilt falls within the first or second range of values is made by 

3 checking an exponent of the Veliminary result. 

1 23. A method for\erforming a floating-point operation, comprising: 

. 2 . receiving one or more input operands for the floating-point operation; 

3 processing the one or more received operands to provide a preliminary 

4 result; \ 

5 determining whether the preliminary result is within a first or second range 

6 of values; \ 

7 setting the preliminary result to\a first value if it is within the first range of 

8 values; and \ 

9 setting the preliminary result to a second value if it is within the second 
10 range of values. \ 

1 24. The method of claim 23, further con^rising: 

2 checking an exponent of the preliminary result to determine whether the 

3 preliminary result falls within the first or second range of vaKies. 

1 25. The method of claim 23, wherein the first val\e is zero and the second 

2 value is a minimum normalized floating-point number. \ 

1 26. The method of claim 23, wherein \ 
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me first range of values includes values greater than zero and less than half 

3^ of a minimum noraialized floating-point number, and 

4 thA second range of values includes values equal to or greater than half of 

5 the minimum normalized floating-point number and less than the minimum normaUzed 

6 floating-point number. 

1 27. A opmputer program product for performing a floating-point 

2 operation, comprising: 

3 code that ^irects reception of one or more input operands for the floating- 

4 point operation; 

5 code that processes the one or more received operands to provide a 

6 preliminary result; 
I 7 code that detei^ines whether the preliminary result is within a first or 
i 8 second range of values; 

I 9 code that sets the ^preliminary result to a first value if it is within the first 

I 10- range of values; . „ V 

\ 1 1 code that sets the prmminary result to a second value if it is within the 

12 second range of values; and 
I 13 a data storage medium ^operative to store the codes 



1 28. The computer prograin product of claim 27, fixrther comprising: 

2 code that checks an exponent of the preliminary result to determine 

3 whether the preliminary result falls within tn^ first or second range of values. 

1 29. The computer program product of claim 27, wherein 

2 the first range of values includes Values greater than zero and less than half 

3 of a minimum normalized floating-point nixmber,) 

4 the second range of values includes Values equal to or greater than half of 

5 the minimum normalized floating-point number and^ess than the minimum normalized 

6 floating-point number, 

7 the first value is zero, and 

8 the second value is the minimum normali:^d floating-point number. 
1 30. An article of manufacture comprising: 
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^^^^^ ^omputer-readable program code that causes a computer to describe an 

3 Qjierand processisng section, wherein the operand processing section is operative to, for 

4 each floating-point operation, receive and process one or more input operands to provide 

5 a preliminary resuk; 

6 computer-readable program code that causes a computer to describe an 

7 operand flush sectiom wherein the operand flush section is coupled to the operand 

8 processing section andVperative to determine whether the preliminary result falls within 

9 one of a plurality of ranges of values, and to set the preliminary result to one of a plurality 

10 of set values if the preliminary result falls within one of the plurality of ranges; and 

11 a computer-usable medium configured to store the computer-readable 

12 program codes. \ 

1 31. An article oV manufacture comprising: 

2 computer-readablte program code that causes a computer to describe a 

3 memory unit, wherein the memory imit is operative to store instructions; 

4 computer-readable OTOgram code that causes a computer to describe an 

5 instruction dispatch unit, wherein the instruction dispatch unit is operative to retrieve 

6 instructions from the memory unit; \ 

7 computer-readable program code that causes a computer to describe a 

8 floating-point unit (FPU), wherein the F^U couples to the instruction dispatch unit and is 

9 operative to perform a floating-point operation on one or more input operands to provide 

10 a preliminary result, wherein the preliminarwesult is flushed to zero if it falls within a 

1 1 first range of values and set to a set value if it Jails within a second range of values; and 

12 a computer-usable medium configured to store the computer-readable 

13 program codes. \ 

1 32. A computer data signal embodiedVi a transmission medium 

2 comprising: \ 

3 computer-readable program code that causes a computer to describe an 

4 operand processing section, wherein the operand processing section is operative to, for 

5 each floating-point operation, receive and process one or mo^e input operands to provide 

6 a preliminary result; and \ 

7 computer-readable program code that causes a computer to describe an 

8 operand flush section, wherein the operand flush section is coupled to the operand 
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A^on 



processing section andsoperative to determine whether the preliminary result falls within 
one of a plurality of ranges of values, and to set the preliminary result to one of a plurality 
of set values if the preliminai^ result falls within one of the plurality of ranges 
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